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(57) ABSTRACT 

A pixel circuit, a display panel and a display apparatus are 
used to improve the lifetime of the light emitting devices in 
the display apparatus. The pixel circuit comprises: a charging 
Sub-circuit (1), a first driving Sub-circuit (2), a second driving 
Sub-circuit (3), a first capacitor (C1) and a second capacitor 
(C2). A first terminal (A) of the first capacitor (C1) is con 
nected to a first terminal of the first driving sub-circuit (2) and 
a first terminal of the second driving sub-circuit (3), and a 
second terminal (B) of the first capacitor (C1) is connected to 
the charging Sub-circuit (1) and a first terminal (C) of the 
second capacitor; a second terminal of the first driving Sub 
circuit (2) is connected to a first light emitting device (D1), a 
second terminal of the second driving Sub-circuit (3) is con 
nected to a second light emitting device (D2), wherein the 
driving current flowing from the first driving sub-circuit (2) to 
the first light emitting device (D1) is in an opposite direction 
to the driving current flowing from the second driving Sub 
circuit (3) to the second light emitting device (D2). 

17 Claims, 13 Drawing Sheets 
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PIXEL CIRCUIT, DISPLAY PANEL AND 
DISPLAY APPARATUS 

TECHNICAL FIELD OF THE DISCLOSURE 

The present disclosure relates to the technical field of 
organic light emitting display, and in particular, to a pixel 
circuit, a display panel and a display apparatus. 

BACKGROUND 

Organic light emitting display devices draw lots of atten 
tion due to their advantages such as low power consumption, 
high brightness, low cost, wide angle of view, fast response, 
and so on, and have been widely used in the technical field of 
organic light emitting. 
The Organic Light Emitting Diode (OLED) is a kind of 

light emitting device that is currently used a lot in the field of 
organic light emitting. Currently, OLEDs can be classified 
into two categories which are passive driving OLEDS and 
active driving OLEDs, i.e. direct addressing OLEDs and Thin 
Film Transistor (TFT) matrix addressing OLEDs. The active 
driving OLED is also referred to an Active Matrix OLED 
(AMOLED). The light emitting device in each sub-pixel unit 
is driven by a pixel circuit and a power line applying a direct 
current (DC) power Voltage signal (V, or Vss) to emit light. 

Refer to FIG. 1 which is a schematic structural diagram of 
a pixel circuit for driving the light emitting device to emit 
light in the prior art, taking in type driving transistors as an 
example, the pixel circuit comprises a driving transistor T1, a 
capacitor C1 and a switch transistor T2. 
A first terminal of the capacitor C1 is connected to the gate 

of the driving transistor T1, and a second terminal of the 
capacitor C1 is connected to a low level reference voltage 
source Vss. The drain of the switch transistor T2 is connected 
to the gate of the driving transistor T1, the gate of the switch 
transistor T2 is connected to a gate signal source Vs, and 
the source of the switch transistor T2 is connected to a data 
signal Source V. The source of the driving transistor T1 is 
connected to a high level reference Voltage source V, the 
drain of the driving transistor T1 is connected to the anode of 
a light emitting device D1, and the cathode of the light emit 
ting device D1 is connected to the low level reference voltage 
Source Vss. 
At the stage of displaying one frame of picture, before the 

light emitting device D1 is driven to emit light, the gate signal 
source outputs a voltage signal Vs., to turn on the Switch 
transistor T2, the data signal source is connected to the branch 
where the capacitor C1 is located, and the data signal Source 
outputs a data signal V, to be applied to the second termi 
nal of the capacitor C1 to charge the capacitor C1. At the stage 
of driving the light emitting device D1 to emit light, the 
capacitor C1 discharges to drive the light emitting device D1 
to emit light. 

The pixel circuit shown in FIG. 1 can only drive one light 
emitting device to emit light, and each light emitting device is 
corresponding to the light emitting area of one pixel unit. 
When scanning each frame of picture, signals all need to be 
written into the pixel circuit. When scanning each frame of 
picture, the light emitting areas corresponding to the pixel 
units all need to emit light for displaying. The driving mode in 
which the AMOLED display drives the OLED to emit light is 
DC driving. The electric field corresponding to a long time 
DC driving voltage would polarize the ions inside the OLED 
to make the OLED form a built-in electric field, such as to 
increase the threshold voltage of the OLED, decrease the 
light-emitting efficiency of the OLED dramatically, and 
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2 
shorten the lifetime of the OLED. The lifetime is an important 
factor limiting the wide application of the organic light-emit 
ting display, in particular, the large size and high brightness 
organic light emitting display apparatus. 

SUMMARY 

Embodiments of the present disclosure provide a pixel 
circuit, a display panel and a display apparatus to improve the 
lifetime of the light emitting devices in the display apparatus. 
A pixel circuit according to an embodiment of the present 

disclosure comprises a charging Sub-circuit, a first driving 
Sub-circuit, a second driving Sub-circuit, a first capacitor and 
a second capacitor, wherein 

a first terminal of the first capacitor is connected to a first 
terminal of the first driving sub-circuit and a first terminal of 
the second driving Sub-circuit, and a second terminal of the 
first capacitor is connected to the charging Sub-circuit and a 
first terminal of the second capacitor; 

a second terminal of the first driving Sub-circuit is con 
nected to a first light emitting device, and a second terminal of 
the second driving Sub-circuit is connected to a second light 
emitting device, wherein the flow direction of the driving 
current flowing into the first light emitting device from the 
first driving Sub-circuit is opposite to that of the driving cur 
rent flowing into the second light emitting device from the 
second driving Sub-circuit; and 

the charging Sub-circuit is used to charge the first capacitor, 
the second capacitor is used to maintain the Voltage at a 
second terminal of the first capacitor, and when the first 
capacitor discharges, the first driving Sub-circuit drives the 
first light emitting device to emit light or the second driving 
Sub-circuit drives the second light emitting device to emit 
light. 

Exemplarily, the first driving Sub-circuit comprises an 
N-type driving transistor, and the second driving Sub-circuit 
comprises a P-type driving transistor; wherein 

the gate of the N-type driving transistoris connected to the 
first terminal of the first capacitor, the source of the N-type 
driving transistor is connected to a first reference Voltage 
Source capable of providing an alternative current (AC) sig 
nal, the drain of the N-type driving transistor is connected to 
the cathode of the first light emitting device, the anode of the 
first light emitting device is connected to a second reference 
Voltage source capable of providing an AC signal, and a 
second terminal of the second capacitor is connected to the 
first reference Voltage source; and 

the gate of the P-type driving transistor is connected to the 
first terminal of the first capacitor, the source of P-type driv 
ing transistor is connected to the first reference Voltage 
Source, the drain of the P-type driving transistor is connected 
to the anode of the second light emitting device, and the 
cathode of the second light emitting device is connected to the 
second reference Voltage source. 

Exemplarily, the charging Sub-circuit comprises a data Sig 
nal source, a first gate signal Source, and a first Switch tran 
sistor connected to the data signal Source and the first gate 
signal Source; 

the drain of the first switch transistor is connected to the 
data signal source, the source of the first Switch transistor is 
connected to the second terminal of the first capacitor, and the 
gate of the first Switch transistor is connected to the first gate 
signal Source; 

the first gate signal source is used to control the first Switch 
transistor to turn on Such that the branch where the data signal 
Source and the first capacitor are located is connected, and the 
data signal source charges the first capacitor. 
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Exemplarily, the pixel circuit further comprises a reset 
Sub-circuit comprising a second gate signal source, a second 
switch transistor and a third reference voltage source to be 
reset to a reference reset Voltage, wherein 

the Source of the second Switch transistor is connected to 
the second terminal of the first capacitor, the drain of the 
second switch transistor is connected to the third reference 
Voltage source to be reset to the reference reset Voltage, and 
the gate of the second Switch transistor is connected to the 
Second gate signal Source; and 

the reset sub-circuit is used to reset the signal stored in the 
first capacitor to the reference reset voltage before the charg 
ing Sub-circuit charges the first capacitor. 

Exemplarily, the pixel circuit further comprises a first com 
pensation Sub-circuit connected to the first driving Sub-circuit 
and a second compensation Sub-circuit connected to the sec 
ond driving Sub-circuit; 

the first compensation Sub-circuit comprises a third Switch 
transistor, 

the second compensation Sub-circuit comprises a fourth 
Switch transistor, 

the source of the third switch transistor is connected to the 
gate of the N-type driving transistor, the drain of the third 
switch transistor is connected to the drain of the N-type driv 
ing transistor, and the gate of the third Switch transistor is 
connected to the third gate signal source; and 

the source of the fourth Switch transistor is connected to the 
gate of the P-type driving transistor, the drain of the fourth 
switch transistor is connected to the drain of the P-type driv 
ing transistor, and the gate of the fourth Switch transistor is 
connected to the third gate signal source. 

Exemplarily, the pixel circuit further comprises a fifth 
switch transistor for controlling the connection of the first 
light emitting device and the second light emitting device to 
the second reference Voltage source, wherein the gate of the 
fifth Switch transistoris connected to a charging control signal 
source, the source of the fifth switch transistor is connected to 
the anode of the first light emitting device and the cathode of 
the second light emitting device, the drain of the fifth switch 
transistoris connected to the second reference Voltage source, 
and the charging control signal Source is used to control the 
turning on and off of the fifth switch transistor. 

Exemplarily, the first switch transistor, the second switch 
transistor, the third switch transistor, the fourth switch tran 
sistor and the fifth switch transistor are N-type transistors, or 

the first switch transistor, the second switch transistor, the 
third switch transistor, the fourth Switch transistor and the 
fifth switch transistor are P-type transistors; 

the second gate signal source and the third gate signal 
Source are the same gate signal source. 

According to an embodiment of the present disclosure, 
there is provided a display panel comprising multiple pixel 
units arranged in matrix Surrounded by gate lines and data 
lines, each pixel unit comprising one pixel circuit and light 
emitting devices connected to the pixel circuit, 

wherein the pixel circuit is a pixel circuit described in the 
above; 

the charging Sub-circuits in the pixel circuits located in the 
same row are connected to the same gate line, the charging 
Sub-circuits in the pixel circuits located in the same column 
are connected to the same data line; at the stage of displaying 
one frame of picture, before the first driving sub-circuit and 
the second driving Sub-circuit drive the first light emitting 
device to emit light and the second light emitting device to 
emit light respectively in sequence, the charging Sub-circuits 
charge the first capacitor through the data line and the gate 
line. 
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4 
Exemplarily, the pixel circuit is a pixel circuit described in 

the above. 
The drain of the first Switch transistor is connected to the 

data signal Source through the data line, the gate of the first 
Switch transistor is connected to the first gate signal Source 
through the gate line; and 

the gate signal source and the data signal source charge the 
first capacitor through the gate line and the data line respec 
tively. 

According to an embodiment of the present disclosure, 
there is provided a display apparatus comprising a display 
panel described in the above. 

According to the present disclosure, a first light emitting 
device and a second light emitting device connected in par 
allel are arranged in each pixel area, the operating current of 
the first light emitting device is in the opposite direction to 
that of the second light emitting device, and the first light 
emitting device and the second light emitting device are 
driven to emit light by a N-type driving transistor and a P-type 
driving transistor respectively. The first light emitting device 
and the second light emitting device emit light alternately, 
such that the lifetime of each light emitting device can be 
improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a structural Schematic diagram of a pixel circuit in 
the prior art; 

FIG. 2 is a first structural schematic diagram of a pixel 
circuit of an embodiment of the present disclosure; 

FIG. 3 is a second structural schematic diagram of a pixel 
circuit of an embodiment of the present disclosure; 

FIG. 4 is a third structural schematic diagram of a pixel 
circuit of an embodiment of the present disclosure; 

FIG. 5 is a fourth structural schematic diagram of a pixel 
circuit of an embodiment of the present disclosure; 

FIG. 6 is a fifth structural schematic diagram of a pixel 
circuit of an embodiment of the present disclosure; 

FIG. 7 is a sixth structural schematic diagram of a pixel 
circuit of an embodiment of the present disclosure; 

FIG. 8 is a time sequence diagram of the operation of the 
pixel circuit shown in FIG. 6; 

FIG. 9 is a structural schematic diagram of a pixel circuit 
with reset function corresponding to the first driving Sub 
circuit according to an embodiment of the present disclosure; 

FIG. 10 is a structural schematic diagram of a pixel circuit 
with charging function corresponding to the first driving Sub 
circuit according to an embodiment of the present disclosure; 

FIG. 11 is a structural Schematic diagram of a pixel circuit 
with a function of driving a light emitting device to emit light 
corresponding to the first driving Sub-circuit according to an 
embodiment of the present disclosure; 

FIG. 12 is a structural Schematic diagram of a pixel circuit 
with reset function corresponding to the second driving Sub 
circuit according to an embodiment of the present disclosure; 

FIG. 13 is a structural schematic diagram of a pixel circuit 
with charging function corresponding to the second driving 
Sub-circuit according to an embodiment of the present disclo 
Sure; 

FIG. 14 is a structural Schematic diagram of a pixel circuit 
with a function of driving a light emitting device to emit light 
corresponding to the second driving Sub-circuit according to 
an embodiment of the present disclosure; 

FIG. 15 is a structural schematic diagram of an organic 
light emitting display panel according to an embodiment of 
the present disclosure. 
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DETAILED DESCRIPTION 

Embodiments of the present disclosure provide a pixel 
circuit, a display panel and a display apparatus to improve the 
lifetime of the light emitting devices in the display apparatus 
and ease the problem of the light-emitting display nonunifor 
mity of light emitting devices. 

It is noted that there is no substantial difference between 
the source and the drain for a transistor in the display field. 
Therefore, the source of a transistor mentioned in embodi 
ments of the present disclosure can be the drain of the tran 
sistor, and the drain of the transistor can be the source of the 
transistor. 
An AMOLED display panel comprises multiple pixel units 

arranged in matrix Surrounded by gate lines and data lines, 
wherein each pixel unit comprises one pixel circuit. In 
embodiments of the present disclosure, a first driving Sub 
circuit and a second driving Sub-circuit connected in parallel 
are arranged in each pixel circuit, and the two driving Sub 
circuits drive a first light emitting device and a second light 
emitting device respectively connected thereto to emit light in 
turn during different periods respectively. For example, dur 
ing display time t of one frame of picture, the first light 
emitting device is driven by the first driving sub-circuit to 
emit light during the time of former (/2)t, and the second light 
emitting device is driven by the second driving Sub-circuit to 
emit light during the time of latter (/2)t. Compared with the 
pixel circuit in which one light emitting device is arranged in 
one pixel unit, the lifetime of the light emitting devices pro 
vided by embodiments of the present disclosure can be at least 
doubled. 

In general, the procedure of the pixel circuit driving the 
light emitting device to emit light includes at least two stages, 
i.e., a data signal Writing stage and a light emitting stage. 
Before the first driving sub-circuit and the second driving 
sub-circuit drive the first light emitting device and the second 
light emitting device to emit light respectively, the charging 
Sub-circuit is configured to charge the capacitor in the driving 
Sub-circuit. The capacitor discharges in the light emitting 
stage after being charged to drive the light emitting device in 
the first driving sub-circuit or the second driving sub-circuit 
to emit light. 

In the following, the pixel circuit, the display panel and the 
display apparatus provided by embodiments of the present 
disclosure will be described in detail in connection with the 
accompanying drawings. 

Referring to FIG. 2, the pixel circuit according to an 
embodiment of the present disclosure comprises a charging 
Sub-circuit 1, a first capacitor C1, a second capacitor C2, a 
first driving Sub-circuit 2 and a second driving Sub-circuit 3. 
A first terminal of the first capacitor C1 is connected to a 

first terminal of the first driving sub-circuit 2 and a first 
terminal of the second driving Sub-circuit 3, and a second 
terminal of the first capacitor C1 is connected to the charging 
sub-circuit 1 and a first terminal of the second capacitor C2. 
A second terminal of the first driving sub-circuit 2 is con 

nected to a first light emitting device D1, and a second termi 
nal of the second driving Sub-circuit 3 is connected to a 
second light emitting device D2, wherein the flow direction of 
the driving current flowing into the first light emitting device 
D1 from the first driving sub-circuit 2 is opposite to that of the 
driving current flowing into the second light emitting device 
D2 from the second driving sub-circuit 3. The line segments 
with arrows in FIG. 2 represent the directions of the driving 
CurrentS. 

The charging Sub-circuit 1 is used to charge the first capaci 
tor C1, the second capacitor C2 is used to maintain the Voltage 
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6 
at a second terminal of the first capacitor C1, and when the 
first capacitor C1 discharges, the first driving Sub-circuit 2 
drives the first light emitting device D1 to emit light or the 
second driving Sub-circuit 3 drives the second light emitting 
device D2 to emit light. 

Exemplarily, the light emitting devices such as the first 
light emitting device and the second light emitting device in 
the embodiment of the present disclosure can be OLEDs or 
other organic electroluminescent elements, which are not 
limited in the present disclosure. 

It should be noted that although the first driving sub-circuit 
and the second driving sub-circuit as shown in FIG. 2 shares 
the first capacitor C1, the first driving sub-circuit and the 
second driving Sub-circuit in an embodiment of the present 
disclosure can also be connected one capacitor respectively, 
and the two capacitors are connected in parallel. 

Next, the pixel circuit provided by FIG. 2 will be described 
in more detail by examples. 

Referring to FIG.3, a pixel circuit according to an embodi 
ment of the present disclosure comprises the charging Sub 
circuit 1, the first capacitor C1, the second capacitor C2, the 
first driving sub-circuit 2 and the second driving sub-circuit 3. 
The first driving sub-circuit 2 is connected to the first light 
emitting device D1, and the second driving sub-circuit 3 is 
connected to the second light emitting device D2. 
The first driving sub-circuit 2 comprises an N-type driving 

transistorTrn, wherein the gate of the N-type driving transistor 
Tn is connected to the first terminal (terminal A) of the first 
capacitor C1, the source of the N-type driving transistor Tn is 
connected to the output terminal of a first reference Voltage 
source 11 capable of providing an alternative current (AC) 
voltage signal, the drain of the N-type driving transistor Tn is 
connected to the cathode of the first light emitting device D1, 
a second terminal (terminal B) of the first capacitor C1 is 
connected to a first terminal (terminal C) of the second 
capacitor C2, a second terminal (terminal D) of the second 
capacitor C2 is connected to the output terminal of the first 
reference voltage source 11 (that is, the first capacitor C1 is 
connected to the second capacitor C2 in series), and the anode 
of the first light emitting device D1 is connected to the output 
terminal of a second reference Voltage source 12 capable of 
providing an AC Voltage signal. 
The second driving sub-circuit 3 comprises a P-type driv 

ing transistor Tp, wherein the gate of the P-type driving 
transistor Tp is connected to the first terminal (terminal A) of 
the first capacitor, the source of P-type driving transistor Tp is 
connected to the output terminal of the first reference voltage 
source 11, the drain of the P-type driving transistor Tp is 
connected to the anode of the second light emitting device D2, 
the second terminal (terminal B) of the first capacitor C1 is 
connected to the first terminal (terminal C) of the second 
capacitor C2, the second terminal (terminal D) of the second 
capacitor C2 is connected to the output terminal of the first 
reference voltage source 11, and the cathode of the second 
light emitting device D2 is connected to the output terminal of 
the second reference Voltage source 12. 
The charging Sub-circuit 1 is connected to the second ter 

minal (terminal B) of the first capacitor C1. 
The charging Sub-circuit 1 is used to input a data signal to 

the first capacitor C1 before the first light emitting device D1 
or the second light emitting device D2 is driven to emit light, 
and the second capacitor is used to maintain the potential at 
the second terminal (terminal B) of the first capacitor C1. 
The first driving sub-circuit 2 and the second driving sub 

circuit 3 are used to drive the first light emitting device D1 and 
the second light emitting device D2 to emit light respectively 
under the control of time sequence signals. 
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According to the pixel circuit of the embodiment of the 
present disclosure, the first light emitting device and the sec 
ond light emitting device emit light alternately, and thus 
respective lifetimes are at least doubled. 

Further, according to the pixel circuit of the embodiment of 
the present disclosure, the first driving sub-circuit and the 
second driving Sub-circuit share the first capacitor and the 
second capacitor, and share the first reference Voltage source 
and the second reference Voltage source. Since the first driv 
ing Sub-circuit and the second driving Sub-circuit operate in 
different periods, the first capacitor, the second capacitor, the 
first reference voltage source and the second reference volt 
age source operate in a manner of time division, which can 
simplify the circuit structure. 
Upon implementation, according to the pixel circuit of the 

embodiment of the present disclosure, the alternate operation 
of the first driving sub-circuit and the second driving sub 
circuit can be realized by switching the high and low level 
states of the output voltage of the first reference voltage 
Source and the second reference Voltage source. In particular, 
when the first reference voltage source and the second refer 
ence Voltage source output a high level Voltage and a low level 
Voltage respectively, the second driving Sub-circuit drives the 
second light emitting device to emit light; when the first 
reference Voltage source and the second reference Voltage 
Source output a low level Voltage and a high level Voltage 
respectively, the first driving sub-circuit drives the first light 
emitting device to emit light. 

It is noted that according to the pixel circuit of the embodi 
ment of the present disclosure, the number of the light emit 
ting devices connected to the first driving Sub-circuit is not 
limited to one, and the number of the light emitting devices 
connected to the second driving Sub-circuit is not limited to 
one either. The first driving sub-circuit and the second driving 
Sub-circuit can be respectively connected to multiple light 
emitting devices mutually connected in series, which is not 
limited here. 

It is assumed that the high level Voltage of the Voltage Vs. 
output by the first reference Voltage source is V, and low 
level voltage thereof is Vss; the high level voltage of the 
Voltage Vs output by the second reference Voltage source is 
V, and low level Voltage thereof is Vss. V, is a positive 
value larger than Zero, and the value of Vss can be Zero or a 
negative value Smaller than Zero. 
The pixel circuit structure shown in FIG. 3 will be 

described by example in the following. 
Referring to FIG. 4, the charging sub-circuit 1 shown in 

FIG. 3 can comprise a data signal source 13, a first gate signal 
source 14, and a first Switch transistor T1 connected to the 
data signal Source 13 and the first gate signal source 14. 

In particular, the drain of the first switch transistor T1 is 
connected to the output terminal of the data signal source 13, 
the source of the first switch transistor T1 is connected to the 
second terminal (terminal B) of the first capacitor C1, and the 
gate of the first switch transistor T1 is connected to the output 
terminal of the first gate signal source 14. The first gate signal 
source 14 is used to turn on and off the first Switch transistor 
T1 under the control of the timing signal, and the data signal 
source 13 is used to write a data signal to the first capacitor C1 
when the first switch transistor T1 is turned on. 

It is noted that the first Switch transistor T1 functions as a 
switch, which can be a N-type transistor or a P-type transistor. 
The first switch transistor T1 shown in FIG. 4 is a P-type 
transistor. 

Referring to FIG.5, in order to ensure the previous frame of 
signal influences the next frame of signal the least, the pixel 
circuit according to the embodiment of the present disclosure 
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8 
can further comprise a reset Sub-circuit 4 for resetting the 
Voltage at the second terminal (terminal B) of the first capaci 
tor C1 to a reference reset Voltage V before the charging 
Sub-circuit 1 charges. 
The reset Sub-circuit 4 comprises a second gate signal 

source 41, a second switch transistor T2 and a third reference 
Voltage source 42 for Supplying the reference reset Voltage 
Viv. 
The source of the second switch transistor T2 is connected 

to the second terminal B of the first capacitor C1, the drain of 
the second switch transistor T2 is connected to the third 
reference Voltage source 42 Supplying the reference reset 
Voltage, and the gate of the second Switch transistor T2 is 
connected to the output terminal of the second gate signal 
Source 41. 
The voltage output by the third reference voltage source 42 

can be a constant Voltage with a certain value, which can be 
V or a grounded Voltage GND. 

In an embodiment of the present disclosure, in order to 
realize that the driving current is irrelevant with the threshold 
voltage V of the N-type driving transistor Tn or the thresh 
old Voltage V of the P-type driving transistor Tp to avoid 
the light-emitting nonuniformity problem of respective pixels 
caused by the threshold voltage difference between different 
driving transistors, the pixel circuit also comprises a compen 
sation sub-circuit to solve the above problems. 

Referring to FIG. 6, the pixel circuit according to an 
embodiment of the present disclosure further comprises a first 
compensation sub-circuit 5 connected to the first driving sub 
circuit 2 and a second compensation Sub-circuit 6 connected 
to the second driving sub-circuit 3. 
The first compensation sub-circuit 5 comprises a third 

switch transistor T3. The source of the third switch transistor 
T3 is connected to the gate of the N-type driving transistor Tm, 
the drain of the third switch transistor T3 is connected to the 
drain of the N-type driving transistor Tn, and the gate of the 
third switch transistor T3 is connected to the output terminal 
of the third gate signal source 15. 
The second compensation Sub-circuit 6 comprises a fourth 

switch transistorT4. The source of the fourth Switch transistor 
T4 is connected to the gate of the P-type driving transistor Tp, 
the drain of the fourth switch transistor T4 is connected to the 
drain of the P-type driving transistor Tp, and the gate of the 
fourth switch transistorT4 is connected to the output terminal 
of the third gate signal source 15. 

Exemplarily, the first light emitting device and the second 
light emitting device according to an embodiment of the 
present disclosure can be OLED or any other organic elec 
troluminescent element, which is not limited here. 

Referring to FIG. 7, in order to avoid the influence of the 
second reference voltage source 12 of the pixel circuit on the 
charging Sub-circuit 1 at the writing stage, the pixel circuit 
further comprises a fifth switch transistor T5. 
The gate of the fifth switch transistorT5 is connected to the 

output terminal of a charging control signal source 16, the 
source of the fifth switch transistorT5 is connected to both the 
anode of the first light emitting device D1 and the cathode of 
the second light emitting device D2, and the drain of the fifth 
switch transistor T5 is connected to the output terminal of the 
second reference Voltage source 12. The charging control 
signal source 16 controls the turning on or off of the fifth 
switch transistor T5 under the control of the time sequence. 

Exemplarily, the first switch transistor, the second switch 
transistor, the third switch transistor, the fourth switch tran 
sistor and the fifth switch transistor can all be the same in type 
or can partly be the same in type. For example, the first switch 
transistor, the second Switch transistor, the third Switch tran 
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sistor, the fourth Switch transistor and the fifth switch transis 
tor are all N-type transistors or P-type transistors. 
When the first switch transistor, the second switch transis 

tor, the third switch transistor, the fourth switch transistor and 
the fifth switch transistor are all the same in type, the second 
gate signal source and the third gate signal source are the 
same gate signal source, i.e., share the same gate signal 
Source. Such as to achieve the object of simplifying the circuit 
Structure. 

In the specific implementation procedure, the first gate 
signal Source, the second gate signal Source and the third gate 
signal source are connected to respective Switch transistors 
through gate lines. The data signal Source is connected to the 
first Switch transistor through a data line. 
As shown in FIG. 7, the first gate signal source is connected 

to the first switch transistor T1 through the gate line G_n, and 
the first gate signal source Supplies a gate Voltage to the first 
Switch transistor T1 (the first gate signal Source is not shown 
in FIG. 7). 
The second gate signal source is connected to the second 

Switch transistor T2 through a gate line G. (n-1), the third 
gate signal Source is connected to the third Switch transistor 
T3 and the fourth switch transistor T4 respectively through 
the gate line G. (n-1) (the second gate signal source and the 
third gate signal source are not shown in FIG. 7). 

The operation principle of the pixel circuit of an embodi 
ment of the present disclosure will be described in detail next. 

During the former /2 display time of one frame of picture, 
the first driving sub-circuit is controlled to drive the first light 
emitting device to emit light, and during the latter /2 display 
time, the second driving Sub-circuit of the pixel circuit is 
controlled to drive the second light emitting device to emit 
light. 
The procedure of controlling the first driving sub-circuit to 

drive the first light emitting device to emit light comprises the 
following stages specifically. 

In a reset stage, the second gate signal source controls the 
second Switch transistor to be turned on, the third gate signal 
source controls the third switch transistor and the fourth 
Switch transistor to be turned on, the charging control signal 
source controls the fifth switch transistor to be turned on, and 
the first gate signal Source controls the first Switch transistor 
to be turned off. The first reference voltage source outputs a 
low level, and the second reference Voltage source outputs a 
high level, such that the branch where the N-type driving 
transistor, the first capacitor and the second capacitor are 
located is connected, the Voltage V, output by the third 
reference Voltage source is applied to the second terminal of 
the first capacitor, and the second terminal of the second 
capacitor is reset to Vy. 

In a writing stage, the first gate signal Source controls the 
first Switch transistor to be turned on, the second gate signal 
source controls the second switch transistor to be turned off, 
the third gate signal source controls the third Switch transistor 
and the fourth Switch transistor to be turned off, and the 
charging control signal source controls the fifth Switch tran 
sistor to be turned off. The first reference voltage source 
outputs a low level, and the second reference Voltage source 
outputs a high level, such that the branch where the N-type 
driving transistor, the first capacitor, the second capacitor and 
the data signal Source are located is connected, the Voltage 
output by the data signal Source is applied to the second 
terminal of the first capacitor, and the first capacitor stores the 
data signal. 

In a light emitting stage, the first gate signal source controls 
the first switch transistor to be turned off, the second gate 
signal Source controls the second Switch transistor to be 
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10 
turned off, the third gate signal source controls the third 
switch transistor and the fourth Switch transistor to be turned 
off, and the charging control signal source controls the fifth 
switch transistor to be turned on. The first reference voltage 
Source outputs a low level, and the second reference Voltage 
source outputs a high level, such that the branch where the 
N-type driving transistor, the first capacitor, the second 
capacitor and the first light emitting device are located is 
connected, the first capacitor discharges, the first driving Sub 
circuit drives the first light emitting device to emit light. 
The procedure of controlling the second driving Sub-circuit 

to drive the second light emitting device to emit light com 
prises the following stages specifically. 

In a reset stage, the second gate signal source controls the 
second Switch transistor to be turned on, the third gate signal 
source controls the third switch transistor and the fourth 
Switch transistor to be turned on, the charging control signal 
source controls the fifth switch transistor to be turned on, and 
the first gate signal Source controls the first Switch transistor 
to be turned off. The first reference voltage source outputs a 
high level, and the second reference Voltage source outputs a 
low level, such that the branch where the N-type driving 
transistor, the first capacitor and the second capacitor are 
located is connected, the Voltage V output by the third 
reference Voltage source is applied to the second terminal of 
the first capacitor, and the second terminal of the second 
capacitor is reset to Vy. 

In a writing stage, the first gate signal source controls the 
first Switch transistor to be turned on, the second gate signal 
source controls the second switch transistor to be turned off, 
the third gate signal source controls the third Switch transistor 
and the fourth Switch transistor to be turned off, and the 
charging control signal Source controls the fifth Switch tran 
sistor to be turned off. The first reference voltage source 
outputs a high level, and the second reference Voltage source 
outputs a low level, such that the branch where the N-type 
driving transistor, the first capacitor, the second capacitor and 
the data signal source are located is connected, the Voltage 
output by the data signal Source is applied to the second 
terminal of the first capacitor, and the first capacitor stores the 
data signal. 

In a light emitting stage, the first gate signal source controls 
the first switch transistor to be turned off, the second gate 
signal Source controls the second Switch transistor to be 
turned off, the third gate signal source controls the third 
switch transistor and the fourth Switch transistor to be turned 
off, and the charging control signal source controls the fifth 
switch transistor to be turned on. The first reference voltage 
Source outputs a high level, and the second reference Voltage 
source outputs a low level, such that the branch where the 
N-type driving transistor, the first capacitor, the second 
capacitor and the first light emitting device are located is 
connected, the first capacitor discharges, the first driving Sub 
circuit drives the first light emitting to emit light. 

In the following, the operation principles of the pixel cir 
cuit according to an embodiment of the present disclosure are 
described in detail in connection with the pixel circuit shown 
in FIG. 6 and the time sequence diagram of the operation 
procedure of the pixel circuit shown in FIG. 8. 

It is assumed that the Voltage signal output by the first gate 
signal source 14 is Vs., the Voltage signal output by the 
Second gate signal Source 41 is Vs., and the Voltage signal 
output by the third gate signal source 15 is Vs. 
The second gate signal source 41 and the third gate signal 

Source 15 have the same time sequence diagram. Exemplar 
ily, the second gate signal source 41 and the third gate signal 
Source 15 are the same gate signal source. It is assumed that 
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the Voltage signal output by the charging control signal Source 
16 is V, V, is a positive value higher than GND, and Vss 
is a negative value lower than GND. 
The description will be made by taking as an example that 

the first Switch transistor T1, the second switch transistor T2, 
the third switch transistor T3, the fourth Switch transistor T4 
and the fifth switch transistor T5 are P-type transistors. 
The N-type transistor is turned on when its gate is input 

with a high level Voltage, and turned off when its gate is input 
with a low level voltage. The P-type transistor is turned on 
when its gate is input with a low level voltage, and turned off 
when its gate is input with a high level Voltage. 

In FIG. 6, the driving of the first light emitting device D1 to 
emit light is corresponding to the reset stage (stage a), the 
writing stage (stage b) and the light emitting stage (stage c) in 
FIG. 8; the driving of the second light emitting device D2 to 
emit light is corresponding to the reset stage (stage d), the 
writing stage (stage e) and the light emitting stage (stage f) in 
FIG 8. 

Stage a: Reset Stage 
As shown in FIG. 8, the Voltage Vs output by the first 

gate signal source 14 in FIG. 6 is a high level, and the first 
Switch transistor T1 connected to the first gate signal Source 
14 is turned off. 
The Voltages Vs and Vs output by the second gate 

signal source 41 and the third gate signal Source 15 are all low 
levels, and the second switch transistor T2, the third switch 
transistor T3 and the fourth switch transistor T4 connected to 
the second gate signal source 41 and the third gate signal 
source 15 respectively are turned on. The third switch tran 
sistor T3 is turned on such that the source and the drain of the 
N-type driving transistor Tn connected to the third switch 
transistor T3 are connected. At this time, the N-type driving 
transistor Tn is equivalent to a diode connection manner. 

The Voltage V output by the charging control signal 
source 16 is a low level, and the fifth switch transistor T5 
connected to the charging control signal source 16 is turned 
O. 

The first reference voltage source 11 outputs the low level 
Voltage Vss, and the second reference Voltage source 12 out 
puts the high level Voltage V. The P-type driving transistor 
Tp is turned off, and the branch where the P-type driving 
transistoris located is disconnected. The N-type driving tran 
sistor Tn is turned on and the branch where the N-type driving 
transistor Tn is located is connected. 

The third reference voltage source 42 output the reference 
reset Voltage Vy. 

At this time, the pixel circuit shown in FIG. 6 is equivalent 
to the circuit structure shown in FIG. 9. 

The branch where the N-type driving transistor Tm, the first 
capacitor C1, the third reference voltage source 42, the first 
reference Voltage source 11 and the second reference Voltage 
Source 12 are located is connected. 
The reference reset voltage V, output by the third refer 

ence Voltage source 42 is applied to the second terminal 
(terminal B) of the first capacitor C1 and the first terminal 
(terminal C) of the second capacitor C2, i.e., V. V. V. 
The gate of the N-type driving transistorTrn is discharged to 

V, i.e., the gate Voltage V. V., where V, is the thresh 
old voltage of the N-type driving transistorTrn. The gate of the 
N-type driving transistor Tn is connected to the first terminal 
A of the first capacitor C1. The voltage of the first terminal A 
of the first capacitor C1 is thus equal to the gate Voltage of the 
N-type driving transistor Tn, i.e., V-V. 
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12 
At this time, the voltage between the two terminals of the 

first capacitor C1 is V-V, V-V, V, -V.v, where V is 
the Voltage at point A, V is the Voltage at point B, and V, is 
the Voltage at point C. 

Stage b: Writing Stage 
As shown in FIG. 8, the Voltage Vs output by the first 

gate signal source 14 in FIG. 6 is a low level, and the first 
Switch transistor T1 connected to the first gate signal Source 
14 is turned on. 
The Voltages Vs and Vs output by the second signal 

Source 41 and the third gate signal Source 15 are all high 
levels, and the second switch transistor T2, the third switch 
transistor T3 and the fourth switch transistor T4 connected to 
the second gate signal source 41 and the third gate signal 
source 15 respectively are turned off. 
The Voltage V output by the charging control signal 

source 16 is a high level, and the fifth switch transistor T5 
connected to the charging control signal source 16 is turned 
off. 
The first reference voltage source 11 outputs the low level 

Voltage Vss, and the second reference Voltage source 12 out 
puts the high level Voltage V. The P-type driving transistor 
Tp is turned off, and the branch where the P-type driving 
transistoris located is disconnected. The N-type driving tran 
sistor Tn is turned on and the branch where the N-type driving 
transistor Tn is located is connected. 
At this time, the pixel circuit shown in FIG. 6 is equivalent 

to the circuit structure shown in FIG. 10. 
The branch where the first capacitor C1, the second capaci 

tor C2, the data signal source 13, the N-type driving transistor 
Tn and the first reference voltage source 11 are located is 
connected. 
The data signal source 13 outputs the data signal V, 

which is applied to the second terminal (terminal B) of the 
first capacitor C1. According to the principle of charge con 
servation, the Voltage V, is also applied to the first terminal 
(terminal A) of the first capacitor C1. The voltage at the first 
terminal (terminal A) of the first capacitor C1 is the sum of the 
Stored Voltage V, -Vy and the data signal V, i.e., 
V, V+V,ii-Viv. 
At this time, the data signalis written into the first capacitor 

C1. 
Stage c: Light Emitting Stage 
As shown in FIG. 8, the Voltage Vs output by the first 

gate signal source 14 in FIG. 6 is a high level, and the first 
Switch transistor T1 connected to the first gate signal Source 
14 is turned off. 
The Voltage Vs output by the second gate signal source 

41 is a high level, and the second switch transistor T2 con 
nected to the second gate signal source 41 is turned off. 
The Voltage Vs output by the third gate signal source 15 

is a high level, and the third switch transistor T3 and the fourth 
Switch transistorT4 connected to the third gate signal Source 
15 are turned off. The connection manner of the N-type driv 
ing transistor Tn is a triode connection manner. 
The Voltage V output by the charging control signal 

source 16 is a low level, and the fifth switch transistor T5 
connected to the charging control signal source 16 is turned 
O. 

The output Voltage Vs of the first reference Voltage source 
11 is the low level Voltage Vss, and the output voltage Vs of 
the second reference voltage source 12 is the high level volt 
age V, The branch where the first capacitor C1, the second 
capacitor C2, the N-type driving transistor Tn, the first refer 
ence Voltage source 11, the second reference Voltage source 
12 and the first light emitting device D1 are located is con 
nected. 

egies 
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At this time, the pixel circuit shown in FIG. 6 is equivalent 
to the circuit structure shown in FIG. 11. 
As shown in FIG. 11, the voltage at the first terminal 

(terminal A) of the first capacitor C1 is V-V, V,--Val 
V. The first capacitor C1 discharges, and the gate Voltage 
of the N-type driving transistor Tn is V, V,+V-Vy. 
The source of the N-type driving transistor Tn is connected to 
Vss, i.e. the source Voltage V Vss. Therefore, the Voltage 
difference between the gate and the source of the N-type 
driving transistor Tn is VV-V-Vss V-Val-Vy 
Vss. 

Because the N-type driving transistor Tn operates at the 
saturation state, according to the current characteristic in the 
saturation State, the drain current of the N-type driving tran 
sistor Tn Satisfies 

K 2 
ii. F 3 (Ves - Wil), 

where it is the drain current of the N-type driving transistor 
Tn, and K is a structural parameter which is relatively stable 
in the same structure. 

id, = 2 (VData - Viv - Vss) 

can be obtained by bringing V, V+V-Vy-Vss into as a 

K 2 
ii. F 3 (Ves - V1). 

The first light emitting device D1 emits light for displaying 
under the driving of the drain current it. 

It can be seen that the drain current it flowing through the 
N-type driving transistor Tn is only related to the voltage 
signal provided by the data signal source 13, and irrelevant 
with the threshold voltage V. That is, the pixel circuit has 
the function of compensating for the threshold voltage V. 
The drain current it drives the first light emitting device D1 
to emit light. The current flowing through D1 would not be 
different due to the nonuniformality of the threshold voltage 
V of the N-type driving transistor Tn caused by the back 
board manufacture process. 

In the following, the operating principle of the pixel circuit 
driving the second light emitting device to emit light will be 
described by examples. 
When the second light emitting device is driven to emit 

light, the time sequence of respective signal sources in the 
pixel is the same as the time sequence of driving the first light 
emitting device to emit light. The difference is that the output 
Voltage Vs of the first reference Voltage source 11 is 
switched to the high level voltage V, from the low level 
Voltage Vss, and the output Voltage Vs of the second refer 
ence Voltage source 12 is Switched to the low level Voltage Vss 
from the high level Voltage V. 

Staged: Reset Stage 
As shown in FIG. 8, the Voltage Vs output by the first 

gate signal source 14 in FIG. 6 is a high level, and the first 
Switch transistor T1 connected to the first gate signal Source 
14 is turned off. The Voltages Vs output by the second gate 
signal source 41 and the third gate signal Source 15 are low 
levels, and the second switch transistor T2, the third switch 
transistor T3 and the fourth switch transistor T4 connected to 
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14 
the second gate signal source 41 and the third gate signal 
source 15 respectively are turned on. 
The Voltage V output by the charging control signal 

source 16 is a low level, and the fifth switch transistor T5 
connected to the charging control signal source 16 is turned 
O. 

The first reference voltage source 11 outputs the high level 
Voltage V, and the second reference Voltage source 12 
outputs the low level voltage Vss. The P-type driving transis 
tor Tp is turned on, and the branch where the P-type driving 
transistor is located is connected. The N-type driving transis 
tor Tn is turned off and the branch where the N-type driving 
transistor Tn is located is disconnected. 
The third reference voltage source 42 outputs the reference 

reset Voltage Vy. 
At this time, the pixel circuit shown in FIG. 6 is equivalent 

to the circuit structure shown in FIG. 12. 
The branch where the P-type driving transistor Tn, the first 

capacitor C1, the third reference voltage source 42, the first 
reference Voltage source 11 and the second reference Voltage 
source 12 are located is connected. The reference reset volt 
age V output by the third reference Voltage source 42 and 
the high level voltage V, output by the first reference volt 
age source are applied to the two terminals of the second 
capacitor C2, and the Voltage at the terminal C of the second 
capacitor C2 is V-V. The Voltage at the second terminal 
(terminal B) of the first capacitor C1 i.e. the first terminal 
(terminal C) of the second capacitor C2 is V. V. V. 

Since the fourth Switch transistor T4 is turned on, the 
connection manner of the P-type driving transistor Tp is a 
diode connection manner. The gate of the P-type driving 
transistor Tp is discharged to V, where V, is the threshold 
voltage of the P-type driving transistor Tp. At this time, the 
voltage between the two terminals of the first capacitor C1 is 
Vi2-V, V,2-Vy. 

Stage e: Writing Stage 
As shown in FIG. 8, the Voltage Vs output by the first 

gate signal source 14 in FIG. 6 is a low level, and the first 
Switch transistor T1 connected to the first gate signal Source 
14 is turned on. 
The Voltages Vs output by the second gate signal source 

41 and the third gate signal source 15 are high levels, and the 
second switch transistor T2, the third switch transistorT3 and 
the fourth switch transistor T4 connected to the second gate 
signal source 41 and the third gate signal source 15 respec 
tively are turned off. 
The Voltage V output by the charging control signal 

source 16 is a high level, and the fifth switch transistor T5 
connected to the charging control signal source 16 is turned 
off. 
The first reference voltage source 11 outputs the high level 

Voltage V, and the second reference Voltage source 12 
outputs the low level Voltage Vss. 
At this time, the pixel circuit shown in FIG. 6 is equivalent 

to the circuit structure shown in FIG. 13. 
The branch where the first capacitor C1, the second capaci 

tor C2, the data signal source 13, the P-type driving transistor 
Tp and the first reference voltage source 11 are located is 
connected. 
The data signal Source 13 outputs the data signal V, 

which is applied to the second terminal (terminal B) of the 
first capacitor C1. According to the principle of charge con 
servation, the voltage at the first terminal (terminal A) of the 
first capacitor C1 is V=V+V-V. At this time, the 
data signal is written into the first capacitor C1. 
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Stage f: Light Emitting Stage 
As shown in FIG. 8, the Voltage Vs output by the first 

gate signal source 14 in FIG. 6 is a high level, and the first 
Switch transistor T1 connected to the first gate signal Source 
14 is turned off 
The Voltage Vs output by the second gate signal source 

41 is a high level, and the second switch transistor T2 con 
nected to the second gate signal source 41 is turned off. 
The Voltage Vs output by the third gate signal source 15 

is a high level, and the third switch transistor T3 and the fourth 
Switch transistorT4 connected to the third gate signal Source 
15 are turned off. The connection manner of the P-type driv 
ing transistor Tp is a triode connection manner at this time 
since the fourth switch transistor T4 is turned off. 
The Voltage V output by the charging control signal 

source 16 is a low level, and the fifth switch transistor T5 
connected to the charging control signal source 16 is turned 
O. 

The output voltage Vs, output by the first reference Voltage 
Source 11 is the high level Voltage V, and the output voltage 
Vs output by the second reference Voltage source 12 is the 
low level voltage Vss. The branch where the first capacitor 
C1, the second capacitor C2, the P-type driving transistor Tp, 
the first reference voltage source 11, the second reference 
Voltage source 12 and the second light emitting device D2 are 
located is connected. 
At this time, the pixel circuit shown in FIG. 6 is equivalent 

to the circuit structure shown in FIG. 14. 
As shown in FIG. 14, the voltage at the first terminal 

(terminal A) of the first capacitor C1 is V=V+V+ 
V-V. The first capacitor C1 discharges, and the gate 
voltage of the P-type driving transistorTp is V-V, V,2- 
V. The P-type driving transistor Tp is a triode connection 
manner. The source of the P-type driving transistor Tp is 
connected to the first reference voltage source 11, the source 
Voltage V. V. The Voltage between the gate and the Source 
is V-V-V, V, at Vih2 -Vy -Vidp. 

Because the P-type driving transistor Tp operates at the 
saturation state, according to the current characteristic in the 
saturation state, the drain current of the P-type driving tran 
sistor Tp satisfies 

K 2 
ld 3 (Ves - W2), 

where it is the drain current of the P-type driving transistor 
Tp, and K is a structural parameter which is relatively stable 
in the same structure. 

i = (V - Viv - Vpp) dip 2 Bata W DD 

can be obtained by bringing V, V+V2-Vy-Voo into aia 

K 2 
ld 3 (Ves - Wh). 

The second light emitting device D2 emits light for dis 
playing under the driving of the drain current it. 

It can be seen that the drain current it flowing through the 
P-type driving transistor Tp is only related to the voltage 
signal provided by the data signal source 13, and irrelevant 
with the threshold voltage V. That is, the pixel circuit has 
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the function of compensating for the threshold Voltage V. 
The drain current i drives the second light emitting device 
D2 to emit light. The current flowing through D2 would not be 
different due to the nonuniformality of the threshold voltage 
V of the P-type driving transistor Tp caused by the back 
board manufacture process. 
An embodiment of the present disclosure also provides a 

display panel as shown in FIG. 15. The display panel com 
prises multiplegate lines distributed in the row direction, Such 
as G1, G2. . . . . Gn shown in FIG. 15, multiple data lines 
distributed in the column direction, such as D1, D2, ..., Dm 
shown in FIG. 15, and multiple pixel units surrounded by two 
adjacent gate lines and data lines. 

Each pixel unit comprises one pixel circuit 20 according to 
an embodiment of the present disclosure and a first light 
emitting device D1 and a second light emitting device D2 
connected to the pixel circuit 20. 
The pixel circuits 20 located in the same row are connected 

to the same gate line, and the pixel circuit 20 located in the 
same column are connected to the same data line. 

Multiple pixel circuits are connected to the same first ref 
erence voltage source (not shown in FIG. 15) and the same 
second reference voltage source. The drain of the first switch 
transistor in the charging Sub-circuit is connected to the data 
signal Source through the data line, and the gate is connected 
to the first gate signal source through the gate line. The gate 
signal source and the data signal source charge the first 
capacitor through the gate line and the data line respectively. 
An embodiment of the present disclosure also provides a 

display apparatus comprising the above display panel. The 
display apparatus can be an organic electroluminescent dis 
play OLED panel, an OLED display, an OLED TV, an elec 
tronic paper or the like. 

In the present disclosure, the first reference Voltage source, 
the second reference Voltage source, the first gate signal 
Source, the data signal Source and the charging control signal 
Source are alternate current signals and change with the 
change of the time sequence. 

In conclusion, according to the present disclosure, a first 
light emitting device and a second light emitting device are 
arranged in each pixel area, the operating current of the first 
light emitting device is in the opposite direction to that of the 
second light emitting device, and the first light emitting 
device and the second light emitting device are driven to emit 
light by a N-type driving transistor and a P-type driving 
transistor respectively. The first light emitting device and the 
second light emitting device emit light alternately, Such that 
the lifetime of the light emitting devices is at least doubled. 

It is obvious that those skilled in the art may make various 
modifications and variations to the above embodiments with 
out departing the spirit and scope of the present disclosure. 
Such variations and modifications are intended to be included 
within the scope of the present disclosure if they fall in the 
Scope of the claims of the present disclosure and equivalents 
thereof. 
What is claimed is: 
1. A pixel circuit comprising a charging Sub-circuit, a first 

driving Sub-circuit, a second driving Sub-circuit, a first 
capacitor and a second capacitor, wherein 

a first terminal of the first capacitor is connected to a first 
terminal of the first driving sub-circuit and a first termi 
nal of the second driving Sub-circuit, and a second ter 
minal of the first capacitor is connected to the charging 
Sub-circuit and a first terminal of the second capacitor, 

a second terminal of the first driving Sub-circuit is con 
nected to a first light emitting device, and a second 
terminal of the second driving Sub-circuit is connected to 
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a second light emitting device, wherein the flow direc 
tion of the driving current flowing into the first light 
emitting device from the first driving Sub-circuit is oppo 
site to that of the driving current flowing into the second 
light emitting device from the second driving Sub-cir 
cuit; and 

the charging Sub-circuit is used to charge the first capacitor, 
the second capacitor is used to maintain the Voltage at 
the second terminal of the first capacitor, and when the 
first capacitor discharges, the first driving Sub-circuit 
drives the first light emitting device to emit light or the 
second driving Sub-circuit drives the second light emit 
ting device to emit light. 

2. The pixel circuit of claim 1, wherein the first driving 
Sub-circuit comprises an N-type driving transistor, and the 
second driving Sub-circuit comprises a P-type driving tran 
sistor; wherein 

the gate of the N-type driving transistor is connected to the 
first terminal of the first capacitor, the source of the 
N-type driving transistor is connected to a first reference 
Voltage source capable of providing an alternative cur 
rent (AC) signal, the drain of the N-type driving transis 
tor is connected to the cathode of the first light emitting 
device, the anode of the first light emitting device is 
connected to a second reference Voltage source capable 
of providing an AC signal, and a second terminal of the 
second capacitor is connected to the first reference Volt 
age source; and 

the gate of the P-type driving transistor is connected to the 
first terminal of the first capacitor, the source of P-type 
driving transistor is connected to the first reference volt 
age source, the drain of the P-type driving transistor is 
connected to the anode of the second light emitting 
device, and the cathode of the second light emitting 
device is connected to the second reference Voltage 
SOUC. 

3. The pixel circuit of claim 2, wherein the charging sub 
circuit comprises a data signal source, a first gate signal 
Source, and a first Switch transistor connected to the data 
signal Source and the first gate signal source: 

the drain of the first Switch transistor is connected to the 
data signal source, the source of the first Switch transis 
toris connected to the second terminal of the first capaci 
tor, and the gate of the first Switch transistoris connected 
to the first gate signal source: 

the first gate signal source is used to control to turn on the 
first switch transistor such that the branch where the data 
signal source and the first capacitor are located is con 
nected, and the data signal source charges the first 
capacitor. 

4. The pixel circuit of claim 3, further comprising a reset 
Sub-circuit comprising a second gate signal source, a second 
switch transistor and a third reference voltage source to be 
reset to a reference reset Voltage, wherein 

the Source of the second Switch transistor is connected to 
the second terminal of the first capacitor, the drain of the 
second switch transistor is connected to the third refer 
ence voltage source to be reset to the reference reset 
Voltage, and the gate of the second Switch transistor is 
connected to the second gate signal source; and 

the reset sub-circuit is used to reset the signal stored in the 
first capacitor to the reference reset Voltage before the 
charging Sub-circuit charges the first capacitor. 

5. The pixel circuit of claim 4, further comprising a first 
compensation Sub-circuit connected to the first driving Sub 
circuit and a second compensation Sub-circuit connected to 
the second driving Sub-circuit; 
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18 
the first compensation Sub-circuit comprising a third 

Switch transistor, 
the second compensation Sub-circuit comprising a fourth 

Switch transistor, 
wherein the source of the third switch transistor is con 

nected to the gate of the N-type driving transistor, the 
drain of the third switch transistor is connected to the 
drain of the N-type driving transistor, and the gate of the 
third switch transistor is connected to the third gate 
signal Source; and 

the source of the fourth switch transistoris connected to the 
gate of the P-type driving transistor, the drain of the 
fourth switch transistor is connected to the drain of the 
P-type driving transistor, and the gate of the fourth 
Switch transistor is connected to the third gate signal 
SOUC. 

6. The pixel circuit of claim 5, further comprising a fifth 
switch transistor for controlling the connection of the first 
light emitting device and the second light emitting device to 
the second reference Voltage source, wherein the gate of the 
fifth Switch transistoris connected to a charging control signal 
source, the source of the fifth switch transistor is connected to 
the anode of the first light emitting device and the cathode of 
the second light emitting device, the drain of the fifth switch 
transistoris connected to the second reference Voltage source, 
and the charging control signal Source is used to control the 
turning on and off of the fifth switch transistor. 

7. The pixel circuit of claim 6, wherein the first switch 
transistor, the second Switch transistor, the third Switch tran 
sistor, the fourth Switch transistor and the fifth switch transis 
tor are N-type transistors, or 

the first switch transistor, the second Switch transistor, the 
third switch transistor, the fourth switch transistor and 
the fifth switch transistor are P-type transistors; 

the second gate signal source and the third gate signal 
Source are the same gate signal source. 

8. A display panel comprising multiple pixel units arranged 
in matrix Surrounded by gate lines and data lines, each pixel 
unit comprising one pixel circuit and light emitting devices 
connected to the pixel circuit, 

wherein the pixel circuit is a pixel circuit according to 
claim 1: 

the charging Sub-circuits in the pixel circuits located in the 
same row are connected to the same gate line, the charg 
ing Sub-circuits in the pixel circuits located in the same 
column are connected to the same data line; at the stage 
of displaying one frame of picture, before the first driv 
ing Sub-circuit and the second driving Sub-circuit drive 
the first light emitting device to emit light and the second 
light emitting device to emit light respectively in 
sequence, the charging Sub-circuits charge the first 
capacitor through the data line and the gate line. 

9. The display panel of claim 8, wherein 
the drain of the first switch transistor is connected to the 

data signal source through the data line, the gate of the 
first Switch transistor is connected to the first gate signal 
Source through the gate line; and 

the gate signal source and the data signal source charge the 
first capacitor through the gate line and the data line 
respectively. 

10. The display panel of claim 9, wherein the first driving 
Sub-circuit comprises an N-type driving transistor, and the 
second driving Sub-circuit comprises a P-type driving tran 
sistor, 

the gate of the N-type driving transistoris connected to the 
first terminal of the first capacitor, the source of the 
N-type driving transistor is connected to a first reference 
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Voltage source capable of providing an alternative cur 
rent AC signal, the drain of the N-type driving transistor 
is connected to the cathode of the first light emitting 
device, the anode of the first light emitting device is 
connected to a second reference voltage source capable 
of providing an AC signal, and a second terminal of the 
second capacitor is connected to the first reference volt 
age source; and 

the gate of the P-type driving transistor is connected to the 
first terminal of the first capacitor, the source of P-type 
driving transistor is connected to the first reference volt 
age source, the drain of the P-type driving transistor is 
connected to the anode of the second light emitting 
device, and the cathode of the second light emitting 
device is connected to the second reference voltage 
SOUCC. 

11. The display panel of claim 10, wherein the charging 
Sub-circuit comprises a data signal source, a first gate signal 
Source, and a first Switch transistor connected to the data 
signal Source and the first gate signal source: 

the drain of the first switch transistor is connected to the 
data signal source, the source of the first switch transis 
toris connected to the second terminal of the first capaci 
tor, and the gate of the first Switch transistoris connected 
to the first gate signal source: 

the first gate signal source is used to control to turn on the 
first switch transistor such that the branch where the data 
signal source and the first capacitor are located is con 
nected, and the data signal source charges the first 
capacitor. 

12. The display panel of claim 11, further comprising a 
reset Sub-circuit comprising a second gate signal source, a 
Second Switch transistor and a third reference voltage source 
to be reset to a reference reset voltage, wherein 

the source of the second switch transistor is connected to 
the second terminal of the first capacitor, the drain of the 
second switch transistor is connected to the third refer 
ence voltage source to be reset to the reference reset 
Voltage, and the gate of the second switch transistor is 
connected to the second gate signal source; and 

the reset sub-circuit is used to reset the signal stored in the 
first capacitor to the reference reset voltage before the 
charging sub-circuit charges the first capacitor. 

13. The display panel of claim 12, further comprising a first 
compensation sub-circuit connected to the first driving sub 
circuit and a second compensation sub-circuit connected to 
the second driving sub-circuit; 
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the first compensation sub-circuit comprising a third 

Switch transistor; 
the second compensation sub-circuit comprising a fourth 

Switch transistor; 
wherein the source of the third switch transistor is con 

nected to the gate of the N-type driving transistor, the 
drain of the third switch transistor is connected to the 
drain of the N-type driving transistor, and the gate of the 
third switch transistor is connected to the third gate 
signal source; and 

the source of the fourth switch transistoris connected to the 
gate of the P-type driving transistor, the drain of the 
fourth switch transistor is connected to the drain of the 
P-type driving transistor, and the gate of the fourth 
Switch transistor is connected to the third gate signal 
SOUICC. 

14. The display panel of claim 13, further comprising a fifth 
switch transistor for controlling the connection of the first 
light emitting device and the second light emitting device to 
the second reference Voltage source, wherein the gate of the 
fifth Switch transistoris connected to a charging control signal 
Source, the source of the fifth switch transistor is connected to 
the anode of the first light emitting device and the cathode of 
the second light emitting device, the drain of the fifth switch 
transistoris connected to the second reference voltage source. 
and the charging control signal source is used to control the 
turning on and off of the fifth switch transistor. 

15. The display panel of claim 14, wherein the first switch 
transistor, the second switch transistor, the third switch tran 
sistor, the fourth switch transistor and the fifth switch transis 
tor are N-type transistors, or 

the first Switch transistor, the second switch transistor, the 
third switch transistor, the fourth switch transistor and 
the fifth switch transistor are P-type transistors; 

the second gate signal source and the third gate signal 
Source are the same gate signal source. 

16. A display apparatus comprising a display panel accord 
ing to claim 8. 

17. The display apparatus of claim 16, wherein 
the drain of the first switch transistor is connected to the 

data signal source through the data line, the gate of the 
first switch transistor is connected to the first gate signal 
Source through the gate line; and 

the gate signal source and the data signal source charge the 
first capacitor through the gate line and the data line 
respectively. 


